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ABSTRAK 
Bata telah digunakan secara meluas di dalam pembinaan dan sebagai bahan untuk 
bangunan di seluruh pelusuk dunia. Kajian ini bertujuan untuk menentukan bahan sisa 
kekuatan mampatan, kekuatan lenturan, ketumpatan dan penyerapan air seperti klinker 
minyak sawit dengan sekam padi sebagai pengganti agregat halus (pasir) untuk membuat 
bata pasir. Dari bahan buangan tersebut ianya boleh dijadikan sebagai bata yang mesra 
ekonomi yang memberikan banyak manfaat untuk kita semua sebagai contoh boleh 
menjimatkan kos dan boleh mengurangkan pelupusan sampah yang terbiar. Nisbah yang 
digunakan  sebagai pengganti batu halus iaitu pasir adalah 5% klinker minyak kelapa 
sawit dengan 10%, 20% dan 30% sekam padi. Nisbah mortar pula adalah 1:6 yang 
bermaksud satu (1) adalah bahagian simen untuk enam (6) adalah bahagian pasir 
mengikut Jabatan Kerja Raya (JKR) spesifikasi di dalam seksysen E ( kerja bata) dalam 
fasal 3.1. Saiz bata pasir yang mengikut JKR specifikasi adalah 225 mm x 113 mm x 
75mm untuk satu bata. Sampel hasilnya pada empat pengujian yang merupakan kekuatan 
mampatan, kekuatan lentur, ketumpatan dan penyerapan air. Prosedur ujian mengikut 
piawaian ASTM dan JKR. Tujuan penyelidikan ini adalah untuk mencari nisbah terbaik 
untuk membuat kualiti bata pasir yang berkualiti berdasarkan piawaian JKR. Umur 
pengawetan sampel untuk eksperimen ini adalah 3 hari, 7 hari, 14 hari dan 28 hari. Setiap 
hari mengubati menggunakan 64 sampel bata pasir untuk setiap ujian tetapi hanya sampel 
pada umur sembuh selama 28 hari digunakan untuk ketumpatan ujian dan penyerapan 
air. Kekuatan mampatan tertinggi bagi nisbah yang menggantikan agregat halus yang 
pasir ialah pengawetan udara 5% klinker dan sekam padi 10% iaitu 8.02 MPa, kekuatan 
lenturan tertinggi untuk nisbah yang menggantikan agregat halus yang pasir adalah air 
menyembuhkan klinker 5% dan sekam padi 10% iaitu 0.265 MPa, kepadatan tertinggi 
bagi nisbah yang menggantikan agregat halus iaitu pasir yang menyembuhkan klinker 
5% dan sekam padi 10% iaitu 17.95 kN/m3 dan penyerapan air terendah untuk nisbah 
yang menggantikan agregat halus yang pasir adalah pengawetan udara 5% klinker dan 
sekam padi 10% yang 4,65%. Oleh itu, kesimpulannya adalah klinker 5% dengan sekam 
padi 10% adalah nisbah terbaik dari bata pasir ini yang menggantikan agregat halus 
(pasir) dengan klinker dan sekam padi. Jumlah sampel untuk eksperimen ini termasuk 
sampel kawalan ialah 256 unit. 
iv 
ABSTRACT 
Brick are widely used in construction and building material around the world. 
This research is to determine compressive strength, flexural strength, density and water 
absorption waste material such as palm oil clinker with rice husk as a replacement of fine 
aggregate (sand) for making a sand brick. From that waste material can be used to produce 
eco- friendly brick will give many benefit to all of us for example can reduce cost, can 
reduce from disposal to the land and idle. The ratio that used for replace fine aggregate 
which is sand are 5% palm oil clinker with 10%, 20% and 30% of rice husk. The ratio of 
the mortar is 1:6 which is consist of one (1) part of cement to six (6) parts of sand 
according to Jabatan Kerja Raya (JKR) of Standard Specification at section E 
(brickworks) in clause 3.1. The size of the sand brick according to the JKR specification 
is 225 mm x 113 mm x 75mm for one brick. In this process of curing there are two type 
of curing process that used for this experiment which is air curing and water curing. The 
sample the result on four testing which is compressive strength, flexural strength, density 
and water absorption. The testing procedure as per ASTM and JKR standard. The purpose 
of this research is to find the best ratio for making a good quality of sand brick based on 
JKR standard. The sample curing ages for this experiment are 3 days, 7 days, 14 days and 
28 days. Each of curing ages days used 64 sand brick samples for the every testing but 
only the sample at curing age for 28 days used for testing density and water absorption. 
The highest compressive strength for the ratio that replace fine aggregate which is sand 
is air curing 5% clinker and 10% rice husk which is 8.02 MPa, the highest flexural 
strength for the ratio that replace fine aggregate which is sand is water curing 5% clinker 
and 10% rice husk which is 0.265 MPa, the highest density for the ratio that replace fine 
aggregate which is sand is air curing 5% clinker and 10% rice husk which is 17.95 kN/m3 
and the lowest water absorption for the ratio that replace fine aggregate which is sand is 
air curing 5% clinker and 10% rice husk which is 4.65%. So, the conclusion is 5% clinker 
with 10% rice husk was the best ratio of this sand brick that replace fine aggregate (sand) 
with clinker and rice husk. The total of sample for this experiment including a control 
sample is 256 units.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 BACKGROUND OF STUDY 
Nowadays, so many industries had been built because of the rapidly growing 
world population especially in urban area. So from that, industries must increasing their 
product because consumers increasing. For example the industries of palm oil and 
agriculture such as rice husk from increasing their total number of product. Consequently, 
will produced more by product which is wasted material and normally being dumped 
abundantly as waste. Malaysia is one of the primary producers of palm oil in Asia. It is 
the second largest palm oil-producing country in the world, producing more than half of 
world’s palm oil annually. Malaysia generates about 3.13 million tons of palm shell as 
waste, which has been projected to grow because of the ongoing global consumption 
demand for palm oil. 
For In the construction, the demand materials has been on the rise in order to 
sustain the fast growing global population. Nowadays, because of increasing in 
population has caused increasing in development. So many construction has been built in 
urban and rural area. Consequently, so many natural resources used for construction such 
as sand, gravel, trees and so on. Because of that, the use of abundant natural resources 
will cause the material to be limited. This interest is a result of various factors such as the 
ever increasing cost of raw materials and the continuous depletion of natural resources 
resulting in the shortage of building materials to meet the demand of the rapidly growing 
world population. Recently, utilization of solid waste and its by-products in construction 
has gained the attention of many researchers. 
 
 
2 
1.2 PROBLEM STATEMENT 
Rapidly population has caused increasing in number of product and by product 
produced from factory such as palm oil clinker and rice husk. So it will become 
unbalanced between production of product and by product. The highest number of 
product has cause the highest number of by product. Increasing of by product has become 
problem in dumping issue. Therefore, the usage by product such as used in the 
construction is good alternative that can reduced too many idle disposal and dump site.  
Rapidly of development in urban and rural area will caused so many construction 
are ongoing. Therefore, the uses of sand brick was highly demand through a lot of variety 
type of brick from brick production. So the natural resources such as sand has been usage 
not in control. Because of that, replacing another material to be replaced sand in 
production of brick as an alternative can reduced the usage of natural resources such as 
sand. 
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1.3 MAIN OBJECTIVES 
In the construction, brick are the one part for construction material. Different type 
of brick has different strength, density and water absorption. Therefore, the presence of 
wasted material such as palm oil clinker and rice husk as a replacement of natural 
resources such as sand  in the used of sand brick in effort to solve the problem. To 
determine the compressive strength, flexural strength, density and water absorption of 
sand brick that consist clinker and rice husk as a partial replacement of fine aggregate 
(sand) and also to determine the best ratio of sand brick mixed with this material. 
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